Abstract
Index Terms: Morphometric analysis, Remote Sensing, GIS, SOI Topomap and Vrishabhavathi Watershed --------------------------------------------------------------------***----------------------------------------------------------------------

INTRODUCTION
Water is known as the liquid for sustenance of life. All living beings are depending on water, without which no life exists on the earth. Earth has plentiful water due to the presence of Hydrological cycle on it, but most of it is unfit for living beings use and consumption. The study of the watershed morphometric analysis provides the beneficial parameters for the assessment of the ground water potential zones, identification of sites for water harvesting structures, water resource management, runoff and geographic characteristics of the drainage system. Morphometry is the measurement and mathematical analysis of the configuration of the earth's surface, shape, dimension of its landforms (Clarke, 1966) . The Morphometric analysis consists of linear, Aerial and relief aspects.
For the present study Remote Sensing (Lillisand Thomas, 2002) and Geographical Information System (GIS) will be used as tools for managing and analyzing the spatially Model (DEM) of the study area is generated using ArcGIS software. This helps in drawing the exact boundary line of the study area. The base map is prepared using SOI toposheet number 57H/5, 57H/6, 57H/9 and 57G/12 on 1:50,000 scale.
STUDY AREA
The Topomaps are scanned and projected for delineating the required features. The Digitized maps are updated with the help of satellite imagery using QGIS and ArcGIS softwares.
It consists of various features like the road network, settlements, water bodies, Vrishabhavathi River, canals etc.
The South Western railway line passes through the study area from Mysore to Bangalore is delineated from the toposheet.
The Bangalore-Mysore Highway and Tavarekere 
MORPHOMETRIC ANALYSIS
Morphometric analysis, which is all about exploring the mathematical relationships between various stream attributes, used to compare streams and to identify factors that may be causing differences. The term Morphometry is derived from a Greek word, where "morpho" means earth and "metry" means measurement, so together it is measurement of earth features. This is an important factor for planning any watershed development.
Morphometric analysis also provides description of physical characteristics of the watershed which are useful for environmental studies, such as in the areas of land use planning, terrain elevation, soil conservation and soil erosion.
Morphometric analysis for the present study is grouped into three classes such as linear aspects, areal aspects and relief aspects.
Linear Aspects
Linear 
Stream orders
The first step in drainage basin analysis is disignation of stream osders, following a system introduced into the United
States by Horton (1956) and slightly modified by Strahler(1964) . Assuming that one has available drainage network map including all intermittent and permanenet flow lines located in clearly defined valleys, the smallest fingertip tributaries are designated oreder 1. (Fig 4) . Where two first oredr channels join , a channel segment of oredr 2 is found. 
Bifurcation Ratio
It is obvious that the number of stream segments of any given order will be fewer than for the next lower order but more numerous than for the next higher order. The ratio of number of segments of a given order Nu to the number of segments of the higher order N u+1 is termed the bifurcation ratio R b :
R = N N
The bifurcation ratio will not be precisely the same from one order to the next, because of chance variations in watershed geometry, but will tend to be a constant throughout the series. Bifurcation ratio characteristically ranges between 3 and 5 for watersheds in which the geologic structures do not distort the drainage pattern. The theoretical minimum possible value of 2 is rarely approached under natural conditions. Because the bifurcation ratio is a dimensionless parameter, and because drainage systems in homogeneous materials tend to display geometrical similarity, it is not surprising that the ratio shows only a small variation from region to region. Abnormally high bifurcation ratios might be expected in regions of steeply dipping rock strata where narrow strike valleys are confined between hogback ridges.
Average bifurcation ratio is calculated for the watershed as 3.84 (Table-1 
Generally, The L increases with increase of order number.
It can be seen from Table 1 , that the mean length of channel segments of a given order is more than that of the next higher order. The total number of all stream segments N u in a stream order, total stream length L u in stream order u, mean stream length for the watershed are calculated and is shown in Table- 2. Fig-5 shows that there is linear relationship between mean stream length and stream order.
Steam length ratio
Stream length ratio (R L ) is defined as the average length of stream of any order to the average length of streams of the next lower order and it is expressed as; 
Drainage pattern
In geomorphology, a drainage system is the pattern formed by the streams, rivers, and lakes in a particular drainage basin. They are governed by the topography of the land, The drainage pattern for the present study area is dendritic.
The drainage pattern shows well integrated pattern formed by a main stream with its tributaries branching and rebranching freely in all direction. The dendritic pattern of drainage indicates that the soil is semi pervious in nature. 
Areal aspects
Areal aspects (A u ) of a watershed of given order u is defined as the total area projected upon a horizontal plane contributing overland flow to the channel segment of the given order and includes all tributaries of lower order. The watershed shape has a significant effect on stream discharge characteristics, for example, the elongated watershed having a high bifurcation ratio can be expected to have alternated flood discharge. But on the other hand, the round or circular watershed with a low bifurcation ratio may have a sharp peak flood discharge.
The shape of a watershed has a profound influence on the runoff and sediment transport process. The shape of the catchment also governs the rate at which water enters the stream. The quantitative expression of watershed can be characterised as form factor, circularity ratio, and elongation ratio.
Form factor
Horton defines the form factor R f as a dimensionless ratio 
R = A L
Where R f is the form factor, L is the total length of watershed and A is the total area of watershed.
Circularity ratio
Circularity ratio is the ratio between the area of watershed to the area of circle having the same circumference as the 
Elongation ratio
Elongation ratio is the ratio between the diameter of the circle having the same area as the watershed and maximum length of the basin (Schumn, 1956 ).
Smaller form factor shows more elongation of the basin.
The watershed with higher form factor will have higher peak 
= 2
Where R e is the Elongation ratio, L is the total length of watershed and A is the total area of watershed.
The value of elongation ratio ranges from 0.4 to 1, lesser the value, more is the elongation of the watershed. For the present study area elongation ratio is calculated as 0.645. Closer investigations of the processes responsible for drainage density variation have discovered that a number of factors collectively influence stream density. These factors include climate, topography, soil infiltration capacity, vegetation, and geology. The low value of drainage density influences greater infiltration and hence the wells in this region will have good water potential leading to higher specific capacity of wells. In the areas of higher drainage density the infiltration is less and surface runoff is more.
Drainage density
The drainage density can also indirectly indicated groundwater potential of an area, due to its surface runoff and permeability. The value obtained (drainage density) was 1.697 Km/Sq.km for the present study. From this, it was inferred that the area is very coarser watershed. The drainage density obtained for the study area is low indicating that the area has highly resistant or highly permeable sub-soil material.
Constant of channel maintenance
The inverse of drainage density is the constant of channel maintenance (C). It indicates the number of Sq.km of watershed required to sustain one linear Km of channel.
It not only depends on rock type permeability, climatic regime, vegetation, relief but also as the duration of erosion and climatic history. The constant of channel maintenance is extremely low in areas of close dissection. Schumm (1956) 
Stream frequency
Relief ratio
Relative relief
Relative relief is defined as the ratio of the maximum watershed relief to the perimeter of the watershed. It is computed as 0.0054 using the equation
Where R r = Relative relief; H = Maximum relief (km); P = Perimeter (km) Strahler (1964) Table 6 shows different morphometric parameters of Vrishabhavathi watershed. 
Ruggedness number
CONCLUSION
From the quantitative study, it is seen that the basin forms the dendritic pattern of drainage. Average bifurcation ratio is calculated for the watershed as 3.84. The value of Rb in the present case indicates that watershed has suffered less structural disturbance and the watershed may be regarded as the elongated one. Drainage density reflects land use and affects the infiltration and the watershed response time between the precipitation and discharge. For the present study the drainage density is evaluated to be 1.697 Km/Sq.km which indicates that the area is of coarser in nature. So it is classified under the class of low drainage density, leading to higher bifurcation ratio in to the soil. On the whole, the watershed has a total relief of 0.234 Km. The relief aspect shows that the watershed has enough slope for runoff to occur from the source to the mouth of watershed. The morphometric analysis results in dimensionless parameters for the watershed. This helps to compare the watershed with the neighbouring watersheds and to make decision for constructing hydraulic structures to combat erosion.
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